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Background: The Type-1 LQTS patients (LQT1 pts) with missense-mutations in the cytoplasmic regions (C-loops) have been associated with 
an impaired regulation of the ventricular repolarization and an exacerbated QT prolongation during beta-adrenergic stimuli. We evaluated if this 
impairment could be measured from Holter ECGs without implementing any challenge protocol.
Methods: We computed the instantaneous adaptation of QT intervals to preceding RR accelerations and decelerations in Holter ECGs. We report 
the percentage of QT shortening preceded by RR shortening (QTacc) and QT increase preceded by RR lengthening (QTdec). We applied the method to 
ECGs from 195 healthy controls, and 66 ECGs from genotyped adult LQT1 pts off beta-blockers; 18 pts had missense mutations in the C-loops.
Results: RR, QT, QTdec, and QTacc values from controls (97f, 39±15yrs), C-loops pts (cLQT1, 11f, 40±15yrs) and non C-loops pts (ncLQT1, 29f, 
39±16yrs) are reported below. In comparison to controls, cLQT1 pts have a significant impaired adaptation of QT to RR changes while the ncLQT1 
pts do not. In cLQT1, QTc prolongation is associated with a significantly lower QT shortening than in ncLQT1 pts (QTacc=59±20% vs. 74±16%, 
p=0.03).
Conclusions: QT response to heart rate may complement genotypic information for the assessment of an individual risk (modulated by exogenous 
factors). We identified an impaired adaptation of QT to ambulatory heart-rate changes in cLQT1 pts consistent with a susceptibility to adrenergic 
stimuli. 
Controls (N=195) ncLQT1 (n=48) cLQT1 (n=18)
RR (ms) 803±100 847±95* 847±130
QTc (ms) 431±22 485±23* 489±26*
QTacc (%) 70±17 74±16 59±20 s
QTdec (%) 72±17 74±16 55±23*s
(*) p<0.05 in reference to controls group. (s) p<0.05 in reference to ncLQT1 pts.
